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| powder at pressures above 10 atm is a heterogeneous process, In the

initial stage, a dispersed system of gaseoup decomposition products

and solid particles is formed; in a later stage, exothermic reactions

of the gaseous products take place on the surface of the glowing solid
iparticles, which accelerate the reactiong of the Baseous products, :
rand this stage becomes the controlling factor for the burning velocity.
of the explosiva, Experiments were also carried out with the burning
| of other explosives (trotyl, hexogeén, and a mixture of tyrotyl with |
-ammonium nitrate) containing 3~—6% charcoal, These experiments also |
‘confirmed that the presence of charcoal accelerates the burning of ;
‘explosives, owing to the formation of a dispersed systen ("smoke")
‘with glowing solid particles, Orig. art, has: 1 figure, ;
| b ' |
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TITLE: Realization of detonation condit.io.n‘s?for black powder

SOURCE: Zhurnal fizic;heskoy'khifniil,'v; 38, no. 3, 1964, 579-582

TOPIC TAGS: black pow'der, detonation, Steady state detonalion, critical dia-
- meter, combustion rate , nonsteady state convective burning, explosive i
ABSTRACT:Conditions for the steady-state detonation of black powder have been |
- realized for the first'time. Since the critical diameter of black powder is largeg
and its rate of combustion at high pressures is relatively low, it is imposéible'
to cause detonation with a capsule detonator or with a detonating fuse passed
through the powder. Detonation of considerable masses of loose black powder
requires an intermediate detonator of large weight, e. g. ,a charpe  of finely
- ground low™density (0:6—0.7 gm/ce) trinitrotoluene. The detonation rates of !
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black powder and ammonium nitrate were similar. In experiments run with ,
black powderof different densities (0.9 and 1.1 gm. /cc)owhen the diameter of the

Vzry*vchaty*e veshchestva i sredstva vosplameneniyz, 1932) for. the rate
of etonational conversion of black powder is apparently that for |
nonsteady=-sgtata convective burning, - . : oo
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NB?LYAYEV, A,E. (Moskva); LUKASHENTA, G.V. {Moskva)

Effective deflsgration temperature of certain sxplosives.

PMIF no. 63114-120 N-D '67, (MRA 1717)
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PELOGUROV, Yu.A.; BELYAYEV, A.F.; VISHVEVSKIY, P.; ZAKHAROV, V.N.;
KAGANER, M.; MARGULIF, L.M.; PASHKOV, Yu.S.; POLYAKOVA, Ye.A.
SMIRNOVA, S.T.

In the Main Administration of the Hydrometeorological Service.
Meteor. i gidrol. no.6s62 Je ‘64 %MIRA 17:8)

In tho institutions of the Hydremetsorological Service. Ibidet
63.

Meetings, conferences, seminars. Ibid.:63~64

Kbroad. Ibid. 6.
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ACC FR: AP5026023 45 / Y FEPNERLIO0RS]
AUTHOR: _Belyayev, A, FH (Moscow)s Kondrashkow, Yu, A, '(Moscow); Lrkasheriva,
G. V. (Moscow ;';“Piﬁ'enov‘ A, K. (Moscew); Tsygankov, S. A. (Moscow) -
#ss HEE 55 7%

ORG: none ‘ ’/7 //5

TITLE: Flame combustion of model mixtures of oxidizer with fuel

L 7678-66 EPA/EMT(,m_)_/WP(_f‘),/Fr!r_‘./g",.fp{_j YP0S{Y /BRI S 1A BT Y RPL
- D

SOURCE: Nauchno-tekhnicheskiye problemy goreniya i varyva, no. 1, 1965, 25-30
'\ .

\
TOPIC TAGS: propellant solid 1::rc>pallza\ni:.l combustion, comiosite propelilant,
burning velocity 25,44, 5%

ABSTRACT: The relationship between the burning velocity (u) and pressure (p) of

rvcomposite propellants has been studied at subatopic pressure. Ammonium

\Y perchlorat-e-ﬁ'atyl," potassium psrchlorateﬂrotzl,‘ ammonium perchl ora;asphalt,
ammonium pe"chloratenparafomaldehyde, and ammonium perchlorate«polystyrene
were ground to 20 to LO M and intensively mixed and compacted to 98% of the
maximum density. Although the propellants had different fuels, oxidizers, and

" polymer binders, the u-vs-p relationships were 1linear. Therefore, it appesrs
that systems which contain sufficiently fine componsnts and a fuel vwhich carn be
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asified by decmpoaition, pyrolysis, or evapoi'ation, give linear u=-vs~p ;-_ .

relationships at subatmospheric prestures The experimental results together
with an evaluation of burning velocities at higher pressures, obtained
previously, indicate that the following four reglons exist? 1) a low=pressure
region characterized Uy 8 plane flame front vp to sbov 2 atn (D = 1)3 2) the
region of transition from 2 plane to 8 multiflame front with 8 nonlinea®
n=v8=P relationship (D <1) at 2,53 to 100—~250 atm; 3) a high-pressure region
characterized by @ multiflane front but with a linear u-vs=p relationship from
~00—=200 to 10001500 atm; and L a region above 1500 atm (D¢ 0,3+=00lt)0
Multiflame gronts consist of flames which propagate along the fuel-oxidizer
poundaries into the propellant. Origo srt. has: 6 figureso M PVl
SUB CODE: Fp/ SUBM DATE: o2Ravoli/ - RIG aEFs 009/ OTH REF: 002/ ATD PREPD:
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_}»’d&fiéﬁ,’"fa. o3 Sememov, W, N.; Kharitoen, -'lu.”i!'.;'zeiyayev, A Fp
P Kendrikev, So T T RISV YT Yo T SVetlov, 3, §rT T nme

| TITLE: Cbituary of[&onstantia Konstantinovich Andreyev.

| SOURCE: Zhurnal fizicheskoy khimii, v. 33, no. 2, 1968, 534-536
TOPICIAGS: _éxﬁlosiv& theory, exﬁlosi\@ ceabﬁsticn, detonation, critical
| combustion diameter, sitro derivative . . . T T

Dector of Engineering Sclences,

ABSTRACT: Konstantin Konstaatinovich: AnHreyey,
‘died on § M2y 1964, Son of a physicien, he was born in February 1805. Yrior to
his graduation in 1929 from the khimichebkiy fakul'tet Hoskovskogo vysshege - L
tekhnicheskogo uchilishcha (Chemical Faculty of the Moscow Higher Technital Scheal),
he spent approximately one vear at ‘the Physicai Chemistry Institute of Barlip
Univereiyy under the guldance of the weil known German physical chemist Psof,

eskoy fixtki (Institute of Chemichl Fhysicad. Yo February of 1935 be bo- |
came a professor at and later (1938) headl of the Moskovskly Khimiko-tekhnologichen | °
skiy inscitut im, D, I, Mendeleyeva (Mostow Chemica Enginesring Ilﬂrﬂtitui‘.g)thw?z{z:»i I
Cc,'-’-d,:f}_]gi: SIS T T LTl LT

P, Gunther, — After sey &rs_spent_al the MVIl; he-joined the Testitys =
}
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-ing the 33 years. of his seientific caresy, K. K. Andreyev: published some 150 papera, =
He studied extensively the combnstion‘of.expiosivgs; and the kinetdzs an? mechanism!

of ‘their thermal decomposition;. the transition of combustion to explosion and ds-
{ tonation; the detaonation capability of;egploaives,and~pouders; thelr sensitivity to
s mechanical interactions; th cdugtion 1saful gasesus products—dusi [ex
: ' &1k His ‘main concern cimter

¢ : heory of combustion of explosives. s was ~he &

to study, more than 30 years ago, the combustion of secondary explosives .
i thirties and forties he designed now wniverzaliy accepted instruments forr th
_istudy, at ronstant pressure, of-the combustion of explosives. He established dif-
! ferences in the combustion capability of various explosives and propesed, as z :
critericn,~thé,criticalqcombusgiap,diagepex;*fHeﬂformulatéd,qualitatively the ‘eon-
“1cept of ignitability of explosives and.soon, discovered the parallelism burween the
ignitabiiity and cowbustion capability, He was one of the first to study the
(jtransition from combustion to explosion. experimentally. In the mid~-ferties he
‘observed the self-agitation during the cbombustion of liquid explosives erperivent- |
;'aIIy,'whiéﬁrﬁéd,beenﬁy:edic:edAtheqret;da11y¥L; Do-Lendau, 1In contradistingtion to!

numerous Yesearchers abroad, Andreyev: also studied the thermal decomposition of ;
‘imonénitratag at that time gndlinvestigafed,nitroglycerin, nitroglycol, nitrocellu- 777
‘{lose, and the Iike. -He showed that the decomposition of polynitrates is actually ai

EY

"i‘{c’r‘ﬁ! :1,3 g - T g = "3 TE s o
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aultistage prm.ess.. His contributions tb :he hbﬂery of explonives are ei snch dms
; portance that he may rightly be considered the founder of this important branch

ot se ience. In 1960, together with A, ¥, Bslyayev, he published the basic
. béok on the theory uf exploaives.
tmmhr hundrmfa n‘?_ 1.4 g

toxte
During iiia pedagogical czrzer, Prof. Andreyev
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‘combustion proceeded upward. Combustion time was measured with a piezo-
.electric pickup. To record accurately combustion completion, a small ‘

§amount of fast-burnirni potassium picrate was placed at the upper end of ;
] . . i

g : 1 - Hot-air stream; 2 - potassium picrate; ;
: 3
U = \J (asbestos); 6 - spiral for ignition;

C |
12 3 . f
—1+ PR Fig. 1, Charge heating |
/M N¥§ :

(G50 f 3 = thermal insulation; 4 - body of heater ‘

i (stainless steel); & - thermal insulation ;
/ il &= 7 - thermocouple; 8 = charge; 9 - igniting :
$8 76 composition, i

1}
‘the charge. The data given in tabular and graphic form involve Ty val-
uves from -65 t¢ 200C, combustion temperatures from 1500 to 2900K, and i
pressures from 1 to 100 atm, It was found that in all cases u is mono- |
‘tonic increasing with To. The dependence u(T,) was conveniently .
characterized by the temperature coefficient B = dlnu/dTp. B was highly!
dependent on the fuel/oxidizer ratio (a). The curve S(ag had a minimum
wnocse position corresponded to tnat of the burning velocity peak. For {__
mixture compositions not too far from stoichiometric, B increased with |
g

' Card 2/3
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~oxidizer particle size. The experimental results were in ;

- DNal ; ] Y good apree- :
m;?}: \:'.*:th the idea that B i1s determined by the temperatureL(Tb) .sfn the |

comdustion zone region which determines the burning velocity; if Ty is

large, B is small and vice versa, Orig. art, has: 5 figures and 7

tables, (W. A, 68] -

; (SM]

SUB CODE: 21/ Sucy DATE: CBApr66/ ORIG REF: 005/ OTH REF: 004

i
i
¢
!
|
i

i__{.‘ura 3/ 3

APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000204610003-5"



"APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000204610003-5

RUDKOV, G.V.; BELYAYEV, A.G.

Our method for raconditioning the jacket of M753 diesel engine cylindere,
Elek. i tepl.tiaga 7 no,11:17 N 163, (MIRA 17:2)

1, Zamestitel! nachal'rika Kustovogo proyektno-tekhnolégicheikogo otdela
po remontu i ekspluatatsil teplovozov ori zavode im. Il'icha, Zhdanov
(for Rudkov). 2, Starshiy inzh, Kustovego >royektno-tekhnologicheskogo
otdela po remontu i ekspluatatsii toplovozov ori zavode im, I1'icha,
Zndanov (for Belyayev).
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BELYAYEV, A.G., inzh,

Reconditioning of eylinder jackets of the M753 diesel engines,
Mashinostroenie no.2:102 Mr-Ap '65, (MIRA 18:6)
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et H(Q,
{

KQMAROV, N.M., prof,; GROMYKHIN, P,S., kand
. oS, oVeterinarnykh pauk
BELIAYEV, A.l., veterinarnyy vrach [deceuQJ ;

Fres maintenance of dairy cows without stalls, Trud
. ¥y VIEV 263
236-249 162, (MIRA 16:2)

1, Iaboratoriya soogigiyeny Vsesoyuznogo instituta .
noy veterinarii, yuznogo 1ns eksperimentalt~
(Dadry oattle)
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Beliacy (L'vbe Mrball «wu Mctals), 1608, (3). 15-24).
~{1n Rumian.} pudhhua- of ulumina cloctrolysis with copper. nickel,
chr mium, and sitvor anodes were investigated. The use of an equimolecular
mizsture of potamsium and sodivm a8 elactrolyte allows of & minimum
working tempers solubility of aluminiam oxide in this
tath ia 13%, at 830°C. In all cases rapid destruction of the anodes by
oxidation occurred.—D, N, 8,
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Electrolysss of alumina in fused cryohite with oxide
anodes. AL, Belyacv awd Ya. 1 Stndentsov.  Leghie
Metad, &, N, 371720000875 of, C. 1. 30, TS50,

Anades of Fra),, Salk, Cal),, NiQ, Zut), Cul) and Ur ts,
prepd. by compressing the powderod oande under 160§ g,
per 2q. e, and untertng at 1300° were uasd o clectrodvee
w cryolite saln. of ALD,.  Anodes of Fed,, Snby, Codtdy
ant N1 were mzoat stable. O wis evolved st the anodes
during cles trolya, H.OW Ratlonann
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PHASE I TREASURE ISLAND BIBLIOGRAPHICAL REPORT AID3%36 -1

BOCK Call No.: TNT75.B337°
Authors: BELYAYEV, A, I., RAPOPORT. M. B. and FIRSANOVA, L. A,
Full Title: ELECTROMETALLURGY OF ALUMINUM
Translliterated Title: Elektrometallurgiya alyuminiya
Publishing Data
Originating Agency: None
Publishing House: State Scientific and Technical Publishing House of
Literature on Ferrous and Nonferrous Metallurgy
Date: 1953 No. pp.: 720 ! No. of copiles: »500
Editorial Staff
Reviewers: QGarbarchuk, G, I., Winner of Stalin Prize and
Sushkov, A. I.. Engineer
The authors express their thanks to Prof. Dr. V. A.
Pazukhin, Prof. E. I. Zhukovskiy, Eng. A. I. Sushkov, Eng.
G. I. Garbarchuk, Eng. B. 1. Itsykson and P. K. Kovshikov,
Text Data
Coverage: This 1s a fundamental study of the modern development of
aluminum alloy electrometallurgy. It gilves a detailed analysis of
the theory and practice of the electrolytic production of cryolite
aluminum alloys, the electrolytic refining of aluminum and the pro-
duction of aluminum-silicon alloys in electric furnaces. Design of
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Elektrometallurgiya alyuminiya | AID 436 - 1

reduction plants and calculation of aluminum baths and electrice
furnaces for melting aluminum-silicon alloys are briefly discussed.
The theoretical part 1s based mainly on Soviet sources which; in
the authors' opinlon, by far excel in scope and scientific value
the non-Russian literature on the electrometallurgy of aluminum.
The practical conclusions are driwn from the achievements of the
aluminum industry in the USSR, according to the authors' note 1n
the preface. In the text, however, no reference is made to any
installation in operation now in the Soviet Unlon.

The authors have collected in a single volume & large amcunt of
information from the very extensive and extremely scattered ref-
erences on the subject treated. The book is written in an easy,
comprehensive language, 1s provided with numerous 1llustrations
and diagrams, and gives a good plcture of the methods used 1n
electrolytic production of aluminum in the Soviet Union at the
present time.

TABLE OF CONTENTS PAGE
Foreword 8
‘Introduction 9
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11. Physicochemical properties 61
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Ch., V Properties of Systems formed by Aluminum Fluorlde
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13. Systems: Aluninum fluoride - fluorides of alkali metals TG
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components 115

20. Structure of molten cryolite alumina 132

21, Process of current transfer in aluminum baths 135
Ch. VIII Electrolytic Processes at Electrodes in Aluminum Baths

22, Processes at cathodes 143

23. Processes at anodes
Ch, IX  Output of Molten Cryolite-Alumina per amp. and kw/hr
24, Basle conceptions and mathematical relations
25, Effect of various factors
Ch. X Construction of Aluminum Baths
26. Development of aluminum baths construction
27. Modern aluminum baths
Ch. XI Design of Aluminum Baths
28. General design
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29,  Electrical design 216
30. Thermal design 224
31, Material design 229
32, Example of design 229
Ch. XII Mounting of Aluminum Baths
3%. Materials used 246
34k, Sequence of mounting operations 253
Ch. XIII Starting Operation of Aluminum Baths
35. Starting new baths with a continuous anode 259
- 36. Starting baths after major repairs 265
37. Starting multi-anode baths 266
38. Period of operation following the start 269
Ch. X1V Operation of Aluminum Baths
39. Materials for baths 275
0. Operations and maintenance 276
41, oOrganization of working crew 306
42, control of production in the electrolytic shop 308

Ch, XV Life of Aluminum Baths and their Demounting
43, Effect of various factors on the life of aluminum baths 310
4%, Sequence of operations in dismounting aluminum baths 320

Ch. XV1 Regeneration of Electrolyte in Aluminum Baths
L5, Carbon film flotation :
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. 46, Gas absorption and regeneration of cryolite 327
Ch. XVII Chlorination, Remelting and Castlng of Alunminum
47, Properties of initial aluminum 333

48. Purification of aluminum by chlorination and remelting 335
49, Casting of aluminum wire bars 341
Ch. XVIII Planning of Electrolytic Aluminum Plants

50. Location 345
51, Output (efficiency) 346
52, Selection of d-c source 347
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54, Arrangement of gluminum baths in serles and determinatlon

of the main dimensions of the electrolytic workshop 358
55. Transportation 364
56, Ventilation 3p9
57, Equipment for the aluminum refining division 373
58, Mechanical workshop 375
59. Determination of storage space 375
£b. Technical and economic calculations 376

SECTION IT ELECTROLYTIC REFINING OF ALUMINUM _
Ch. XXX Properties of Highly Pure Aluminum and 1ts Application
6i. Properties 38
62. TFilelds of application - 386
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Ch. XX Development of Methods of Electrolytic Refining
of Aluminum
63. Development of the "Two Layer" electrolytic method 389
64, Development of the "Three Layer" electrolytic method 393
Ch. XXI Theory of Electrolytic Refining of Aluminum
65. Electrochemistry of aluminum refining 403
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77. Electrolytic refining of secondary aluminum 441
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80. Difficulties in reduction of aluminum oxide 462
81. Production of aluminum alloys y72

85. Thermodynamics of reduction by carbon of aluminum
oxide and silicon oxlde , . 476
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PUBLISHING DATA

Originating Agency: None
State Publishing House of Scientific and Technical

Publishing House:
Literature on Ferrous and Non-Ferrous Metallurgy
Date: 1954 No. pp.: 403 No. of coples: §,500

Editorial Staff
Appraisers: Prof. Ye. I. Zhukovskly;
of Light and Rare Metals of the Leningrad Mining Institute (Prof.
Doc. N. S. Greyver, Prof. Doc. V. M. Cus'kov and Dotsents
I. D. Tsaregorodtsev, P. V. Fileyev and V. K. Gusakovskiy).
PURPOSE AND EVALUATION: This is a textbook on the subject of the metal-
d by the Ministry of Higher Education

lurgy of light metals approve
for students of institutions of higher learning. This very well
s in detail the processes of

written and comprehensive book cover
1th the ores and extending to the ob-

metal production starting w
taining of the pure metal. When compared .ith varlous American
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books on the same subject, 1t 418 found to include fewer metals and
to present only the metallurgical side of their treatment. However,
in this limited field the subject 1s covered much more extensively
than in corresponding books in our literature, and no similar Ltext-
book in English could be found. Books which were consulted include:

Bray, J. L., Non-Ferrous Production Metallurgy, 1947; Institutilon
of Mining and Metallurgy, The Relining of Non-Ferrous Metals:
Symposium, 1950; Roberts, k. R., e raction of Non-rerrous
Metals, 1950; Dennis, W. H., MetaTlurgy of the Non-Ferrous Metals,
To5%; Hayward, C. R., An outlIne of Ee%allur Tcal Practice, 1952;
Malcuit, S. V., The Aluminum Industry, 19170, and various other
books on metallurgy.
TEXT DATA

Coverage: Thils 1s a comprehensive textbook on the metallurgy of 1light
metals, covering in detall aluminum and magnesium, and to a lesser
extent» berylllum, calcium, barium and lithium. The book €oe8 iive
cover the field of mining or preparation of the ores. It alsc dces
not outline the fabrication of those metals and thelr products nor
the technology of their alloys. Presented are: the properties of
each of the above-mentioned light metals, its application, the prin-
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ciples of the theory of 1ts processing, and in detall the technology
of its production.
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30. Application of the sintering method for the ex-
traction of alumina from clays and other alumino-
silicates . .

31, Method of sintering with sodium sulfate

32, Obtaining of alumina from the calclum aluminate

- - slag )

33. Production of alumina by the combined alkallne
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79. Yield in relation to the amount of current and
energy in electrolysis of magnesium chlorides 333
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Literature - 2

No. of References: Russian 30 (1935-1953).
Facllities: Names of many Soviet scientists and workers are mentiloned
in the text.
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BUGARBV, L.A,; VASIL'YEV, Z.V,; GUPALO, I,P,; GUS'EKOV, V.M,; ZEURIN,A,I,;
VETYUKOV, M.M,; KOSTYUKOV, A.A,; LOZHKIE, L.K,; OL'EKHOV, ¥,P,;

OSIPOVA, T.V,: PERTSEV, I.I.; RUMYANTSEV, M.V,; STRELETS, Ye.L.;
FIRSANOVA, L,A,; CHUPRAKOV, V,Ya.

Georgii Alsksesvich Abramov. TSvet,.met, 27 no.2:72-73 Mr-Ap 'Sk, (HIZA 10:10)
(Abramov, Georgii Aleksaevich, 1906-1953) :
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Causes for the destruction of carbon cathode blocks in starting aluminum
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Tranclations from: Referativayy zhurnal, Metallurgiya, 1957, Nr 12, p 87 (USSR)

AUTHOR: Belyayev, A, L

TITLE: The Role of the Surface Phenomena in the Melting of Secondary
Aluminum With Fluxes (Ro)'poverkhnostoykh yavleniy pri plavke
vtorichnogo alyuminiya s flyusami)

PERIODICAL: Sb. nauch., tr. Mosk. in~ia tsvetn. met. i zcleta, 1955, Nr 25,
pp 180-194 .

ABSTRACT: Bibliographic entry

1. Secondary melting 2. Aluminum Fluxes~Applications
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BELYAYEV, A.I., professor, doktor,
e SRNIT N
Industrial aluminum-bath electrolytes and ways of improving them.
TSvet.met. 29 no.5:54-60 My '56. (MLBA 9:8)

1, Mintsvetmetzologo.
(Aluminum--Blectrometallurgy)

APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000204610003-5"



"APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000204610003-5

— T —— - Eae— ] |

ERLYAYEV, A,

Ninth SclertiF%¢ and Technical confersnce of students of the Hoscow

Institute of Nonferrous Metals and of Gold. TISvet.met.29 no.6:72-73

Je 956, (MLRA 9:9)
(Honferrous metals--Congresses)
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BBLYAYEV; Anatoliy Ivanovich; ZHEMCHUZHINA, Yelena Aleksandrovna:
= KOSOLAPOVA, E.F.," red;: MIKHAYLOVA, V.V,, tekhn,.red.

[Microscopic analysis of carbon materials and electrodes]

Mikroskopicheskii analiz uglerodistykh materialov i elektrodov.

Moskva, Gos.nauchno-tekhn.izd-vo lit-ry po chernoi ! tavetnoi

metallurgii, 1957. 75 p. (MIRA 11:1)
(Coal) (Blectrodes)
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B keh; ZHRMCHUZHINA, Yelena dleksandrovna; FIBRSANOVA,
' " Iidiya Alekseyevna; SKLYARENKO, S.I., professor, doktor, retsenzent;
EBESTOVNIKOV, A.N., professor, doktor, retsenzent; CHERHOV, A.H.,
redéktor; APKHANGRL! SKAYA, M.S., redsktor izdatel'stva; ATTOPOYICH,
M.I., tekhnicheskiy redaktor

[Physical chemistry of soluble salts] Fizicheekaia khimiia rasplavlen-

nykh solei., Moskva, Gos. nauchno-tekhn.izd-vo 11t-ry po chernoi i

tevetnoi metallurgii, 1957. 359 p. (MIRA 10:11)
(Salts, Soluble)
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LAEERNIK, Mark Moimeyevich; SEVRYUKOV, Nikolay Nikolayevich; BELYAYEV, A.I,,
prof., dokt.; retsenzent; VELLER, R, L,, kand.tekhn.nauk; retsenzent;
VAKYUKOV, A,V,, retsenzent; KROL', L.Ya,, retsenzent; SAMSONOY,G.V,,
retsenzent; IRONIDOV, N,K., ingh., retsanzent; ZHEMCHUZHINA, Ye.A.,
red,; BL'KINA, LM,, red.izdatel'stva; MIKHAYLOVA, V.V, tekhn,.red.

[Metallurgy of nonferrous metals] Metallurgiia tsvetnykh metallov.

Moakva, Gos.,nauchno-tekhn,izd-vo 1it-ry po chernoi i tsvetnol

metallurgii, 1957. 535 p. (MIRA 11:1)
(Nonferrous metals--Metallurgy)
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BELYAYEV, A. I.

"Univalent Aluminum and its Role in the Electrometallurgy of Aluminur,®

paper presented at the sdetallurgical Congress in Chicago, 6 Nov 1957.

Kalinin Inst. for Nonferrous tetals and Geld.

fval. and Abst. B.- 3,095,520, 6 Nov 1957
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3 ELyayeY, A
AUTHOR: Belyaev, A.I., Zhemchuzhina, E.A. and Firsanova,uz.ﬂ.

TITLE: Tests of Magnesium fluoride as a component %23 ium-
bath electrolyte. (Ispytaniya ftoristogo magniya kak kom-
ponenta elektrolita alyuminievykh vann.)

PERIODICAL: "Tsvetnye Metally" (Non-ferrous Metals), 1957, No.5,
pp. 70 - 74 (U.S.S.R,)

ABSTRACT: In the first section of this work laboratory experiments
to elucidate the joint infliuence of magnesium and calcium
fluorides on the properties of aluminium-bath electrolyte are
described. The results are shown graphically as a fusion
diagrem for the quasi-binary system: (2.5 NaF.AlF, + 5 wt %
CaF, + 5 W& % MgF, | - Al,0x; @s a graph showing fne infl-

2 2 2°3
uence of magnesite calcining temperature on ths rate of its
solution in cryolite melts at 1 000 and 1 020 “C; and as
plots of solubility of aluminium in the electrolyte, solubil-
ity of alumina, angle of wetting, conductivity, density and
melting point against the weight % of CaF2 and MgFa. The lab-

oratory results indicate electrolytes should contain 6.5 ~ 7%
Card 1/2 MgFa for a total content of the fluoride of up to 10 wt %, a

suitable cryolite ratio being 2.5 - 2.6. The second part of
the paper deals with full scale tests of magnesium-fluoride
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Tests of magnesium fluoride as a component of aluminium-bath
electrolyte. (Conte) 136-5-11/1h

containing electrolytes, started at the Ural Aluminium Works
(Uralskom Alyuminievom Zavode) in 1955 and is still continuing.
These tests have shown the following favourable effects of
MgF, additions: increased yield with respest to current and
energy; a lower bath working temperature; decreased consump-
tion of anodic material; higher CO, content in the anodic
gases; lower consumption of galuminium fluoride; Dbetter oper-
ating conditions and improved working of the bath. Reasons for
these effects are discussed and it is noted that favourable
effects have also be2n obtained at aluminium works in Czecho-
slovakia and at Fushin in China (Chu Tzu Sen. "Influence of
magnesium fluoride oa the electrolysis of cryolite-alumina
melts". Dissertation, Mukden, 1956.). At the latter works,
sixteen MgF.-containing baths are working at the present time.
There are 7 references, 5 of which are Slavic.

ASSOCIATION: Mintsvetmetzoloto.
AVAILABIE:
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JELLYAYEN, L.

AUTHORS: Garnata, V.A. and” ' Belyayev, A, T, 156—9—10/14

TITL: study of electrode processes in the electrolytic refining
of ~luninium. (Izucheniye elcktrodnykh protsessov pri
elektroliticheskom pafinirovanil alyuminiya).

PXRIODICAL: Tsvetnyye Metally, 1957, 10,8, pr. 99-66 (USSR) .

AESTRACT: The author descrilbes and gives results of jnvestigations

of electrode ¥rocesses during the electrolytic refining

of oluminium )y'the'three—layer aethod, -The experiments
verc based on the study of polarization at the cathode and
anode in relation to the current density, temperature,
composition of the electrolyte, electrode pmaterial, nature
of the iomnic diffusion and ‘other factors. Laboratory
experinents for studying these factors viere carried cut in
a special cell (Fig.l) and .further laboratory woTk on the
deternination of the electrical—conductivity, density and
1inuidus tenperatures of chloride-fluoride and fluoride
electroliytes were nade in & palladium cell. Back e.m,.f. and.
olarization of electrodes were studied on jnducetrial cells,
with oscillographic recording of current and voltege
(Figs.7 and 10)., The aubhors conclude thet in the .
clectrolysis of'chloride—fluoride (60% BaCly + 2%% A1F3 ¥,

L A75 HaF) amd fluoride (48% ALFZ + 189 LiaF + 185, BaF, +
Card 1/2 165% Can) the primary Process én the cathode 18 the
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aluminium,
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Card 2/2 There arc 17 f g,ur«:-:’;, 1 &
7 Russicn, 1 G:;zlu::n, L Tielice, X

ASSCCIATICI : iintsvetaet.cloto,
AVATIABTZ:  Tdbrory of Con;;ro.vs.
1, Aluninum-Refining 2. Electrodes-Processes

Je ALT 1.5
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Seciacev AL

AUTIIORS: Novikov, N.I. and Belyayev, A. 1. 126-11-9/17
TITLE: Investigation of Trs PhIsteo=chemical Properties of

Blectrolyte: of Industrial Aluminum Electrolyzers
(Issledovaniye fiziko-kriwscheskikh svoysty elektrolitov
promyshlennykh alyuminiyevykh elektrolizerov)

PERIODICAL: Tsvetnyye Metally, 1957, no.1l, pp. 46 - 53 (USSR).

ABSTRACT: The authors describe their laboratory experiments on
the melting points, density, viscosity and electrical conduc-
tivity ¢f electrolytes taken directly from aluminium-production
glectrolysers chosen S0 as to cover the whole range of basicity
ercountered in practice. @°alladium apparatus was found to be
cuitable for dealing with the fluoride and carbon-containing

melts. Primary crystallisati mperatures were measured for
samples taken in the course O b heriod between two prepara-=
tions of the bath, and the tc stures are related to the

cryolite ratio (Fig.l). Densi s were measured for cach sample
for a temperature range of 100 120 °C, starting from 7
above the crystallisation point. viscosities were determined
by a rotating pendulur mathod for the same electrolytes and the
same temperature ranges. The authors discuss their results with
reference to electrolyser operation and design and suggest that
o M*,@}}e;;/ cnable the unsatisfactory design proctice of determining
(A0 ARV IR po
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® 136-11-9/1%
Investipstion of the Physico-chemical Properties of Electrolytes
of Industrial Aluminum Electrolyzers

the fall in potential in the electrolyte layer indirectly to
be avoided since they provide quantitaggase values for the
resistivity of commercial electrolytedt as for the
other properties.
There are 7 figures, 4 tables and 12 rel
are Russian and3 Swedish.

nces, of which 9

AVAILABIE: Library of Congress
Card 2/2
1. Electrolytes-Properties-Analysis
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Bl e A7
137-58-4-6798
Translation from: Referativnyy zhurnal, Metailurgiya, 1958, Nr 4, p 69 {USSR)

AUTHORS: Belyayev, A.L, Kolenkova, M.A.
—

TITLE: An Investigation of the Reaction Between Bauxite Components
in Autoclave Leaching (Issledovaniye vzaimodeystviya hom-
ponentov boksita pri avtoklavnom vyshchelachivami)

PERIODICAL. Sb. nauchn. tr. Mosk. in-t tsvetn. met. i zolota 1 VNITO
tsvetn. metallurgii. 1957, Nr 26, pp 120-13]

ABSTRACT: The reactions of Nay0, Al;O3, Fe,05, Ti0,, and CaO under
conditions of leaching by an NaOH solution at elevated pressure
(and temperature) were investigated. It was found that no chem-
ical reaction occurs under these conditions between Ti0O, and
Na0, or between Fep 03 and Na 0. The presence - separately
- of Ti, Fe and Ca oxides during the leaching of alumina results
in diminution of the extraction of alumina in the solution, Ti ox-
ide demonstrating this most strongly. CaO causes the formation
of an insoluble Ca hydroaluminate during leaching. The simul-
taneous presence of Ti and Ca oxides significantly diminishes

the negative effect of TiO) and CaO by formation of dicalcium
Card 1/2
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137-58-4-6798

An Investigaticn of the Reaction (cont. )

titanate. The simultaneous presence of Ti and Fe oxides during the leaching
of alumina also weakens the negative effect of TiO) somewhat. The presence
of MgO and BaO in addition to CaO increases alumina extraciion in the le-ch-
ing of diaspore-bemite bauxiies. The best results in the leaching of bauxites
by NaOH solution are attained by addition of MgO.

G s
1. Bauxite components--Reaction 2. Auvoelave--Processes--Applications

Card 2/2
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137-58-4-6569
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 4. p 36 (USSR)
AUTHORS: Belyayev, A.L Zhemchuzhina, Ye.A., Firsanova, L.A.
..—————"_—'—-/

TITLE: An Investigation of the Physical Chemical Properties ¢f Alum-
inum Bath Electrolyte Containing Magnesium Fluoride (Issle-
dovaniye fiziko-khimicheskikh svoystv elektrolita alyumi-
niyevykh vann, soderzhashchego ftoristyy magniy)

PERIODICAL: Sb. nauchn tr. Mosk. in-t tsvetn-met. i zolota i VNITO
tsvetn. metallurgii, 1957, Nr 26, pp 143-161

ABSTRACT: MgF depresses the temperature of onset of crystallization
of NaF+Al1F3 melts more than does Ca F,. The rate of solu-
tion of A1,03 in melts containing MgF, is higher than that of
melts containing Ca F, MgF, increases the wetting angle of
coal by NaF+A1F3 melts more than does Ca F,. The critical
D of melts of Na F+AlF3 with added MgF; is greater than the
critical D of the same melts containing CaF. Losses of Al in
melts of NaF+AlF3 with added MgF, are smaller than the
losses of Al in melts with added CaF,. When direct current 1s

Card 1/2 superimposed, the losses depend upon the Dy, while when
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137-58-4-6569
An Investigation of the Physical (cont.)

D>0.2 amps/cmz, Al losses diminish. Liberation of Na at the cathode is
diminished somewhat by adding either CaF; or MgF,. The density of

NaF+ AlF3; melts increases under the effect of MgF, to a lesser degree than
under the effect of CaF,. The electric conductivity of NaF+AlFj3; melts di-
minishes under the effect of addition of 5% Ca F,+5% MgF, a little more
than under the effect of addition of 7% Ca F>. On the whole, Mgl:“2 exercises
a more favorable effect on the physical chemical properties of the electro-
lyte in Al baths than does CaF), and it is therefore desirable to use Mgk,
as a component of the electrolyte.

: 1.G.
1. Aluminum coatings 2. Electrolytes--Properties--Analysis

Card 2/2
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SOV/137-58-7-14644
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 7, p 100{USSR)

AUTHORS: Belyayev, A.lI.,, Firsanova, L.A.

UL L
TITLE: Melting Ai-Si Alloys from Secondary Aluminum Treatment
Slimes (Vyplavka splavov Al-Si iz shlamov ot pererabotki

vtorichnogo alyuminiya)

PERIODICAL: Sb. nauchn, tr. Mosk. in-t tsvetn. met. 1 zolota i VNITO
tsvetn. metallurgii, 1957, Nr 26, pp 162-171

ABSTRACT: A description is offered of the results of laboratory and
larger-scale experiments in the melting of slimes and the dis-
tillation of Al from the alloys obtained. The possibility 1s
established of obtaining Al-Si alloys containing 50-60% Al in
reduction melts. These melts, enriched by {iltration under
pressure, can be used to distill pure Al via an Al subchloride

in a vacuum distillation furnace using graphite heaters,
IJ.P-

1. Aluminumn-silicon alloys--Production

Card 1/1
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pEIY YT, 1.7 137-1958-2-2593

Translation from: Referativnyy zhurnal, Metallurgiya, i958, Nr 2, p 55 (USSR)
AUTHORS: Firsanova, L. A., Belyayev, A. L

TITLE: Obtaining Pure Beryllium Chloride by Chlorinating Beryl
(Polucheniye chistogoe khlorida berilliya khlorirovaniyem berilla)

PERIODICAL: Sb. nauchn, tr. Mosk. in-t tsvetn. met. i zolota i VNITO
tsvetn. metallurgii, 1957, Nr 26, pp 184-192

ABSTRACT: Laboratory tests were made to ascertain the feasibility of
chlorinating beryl with Cl, and recovering pure BeCl, from a
mixture of Be, Al, Fe, and Si chlorides by vacuum distillation
and re-distillation. The possibility is shown of a direct chlorin-
ation of beryl with Cl, in the presence of carbonaceous substances
at 1200-1300°, with a resulting mixture of chlorides. Conditions
of fractional distillation and vacuum re-distillation were studied
in detail. The beryl used was composed of 11.5 percent BeO,

18. 0 percent AIZO3 , 60.0 percent 5i0,, 4.1 percent Fe,03. Before

vacuum distillation the BeCl; contained 0.6 percent FeCl3 and
1.59 percent AlCl;. Vacuum-distilled it contained 0.12 percent
Card 1/1 FeCly and 0.086 percent AlCl3. G.S.

1. Beryllium chloride-=Production-=Theory
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SOV/137-58-8-10634

Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 8, p 55(USS5R)

AUTHORS: Vatslavik, E., Belyayev; 1L

TITLE: An Investigation of Melts of a Cryolite-Alumina-Aluminum
Fluoride-Magnesium Fluoride System as Electrolyte for the
Aluminum Bath (Issledovaniye rasplavov sistemy kriolit-
glinozem-ftoristyy alyuminiy-ftoristyy magniy kak clektrolita
alyuminiyevoy vanny)

PERIODICAL: Sb. nauchn. tr. Mosk. in-t tsvetn. met. i zolota, 1957, Nr
27, pp 163-177

ABSTRACT: Investigations of the physicochemical properties of cryolite
melts containing MgF (fusibility, density, electrical conduc:-

LI B LI
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SOV/137-58-7- 14528
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 7, p 84 (USSR)

AUTHORS: Marin, K.G., Belyayev, AL
.-—-——'-Mmrrww-»--r- .
TITLE: An Investigation of the Behavior of Alumina in Aluminum-bath
Electrolyte (Issledovaniye povedeniya glinozema Vv elektrolite
alyuminiyevoy vanny)

PERIODICAL: Sb. nauchn. tr. Mosk. in-t tsvetn. met. i’ zolota, 1957, Nr
27, PP 178-192

ABSTRACT: A study is made of the effect of the temperature of the cal-
cination process and the addition of mineralizers on the phase
composition of alumina (A), and of changes in the hygroscopi-

city of A, of the fusibility diagram of cryolite andiA ( a and Y
modifications, and technical A) and of the relationsghip of the
solubility of A in cryolite melts to a number of factors. It is
established that rapid dissolution of A is possible when it con-
tains 25-35% a-A1703 and when the grain size 18 0.063-0.106
mm. This makes it possible to reduce calcination temperature
by 100-150% (or to speed the process) with negligible rise in
hygroscopicity. The addition of mineralizers on calcination in

Card 1/2 rotary ovens is undesirable because of the high consumption of
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RELEASE: 06/08/2000 CIA-RDP86-00513R00020461000
3_5"



"APPROVED FOR RELEASE: 06/08/2000 CIA-RD86-0513R0002461003-5

L -} -

, SOV/137-58-7-14528
An Investigation of the Behavior of Alumina in Aluminum-bath Electrolyte

fluoride salts. Employment of A with elevated Y-Al203 contents instead of
A consisting of a -Al,03 has a negligible effect on reducing the temperature
of crystallization of the cryolite melt. All additions of sults to the fused
cryolite inhibit A dissolution and reduce the degree of saturation of the elec-
trolyte therewith. A standard for the amount of A to be charged at one time
is established, namely, < 8% of the amount of fused electrolyte.

L.P.
1. Alumium oxides-—Processing 2. ElectroLytes—-pr-eparaticn 2. Cryolite
~~Properties
Card 2/2
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SOV/137-58-9-18739
"Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 9, p 84 (USSR)
AUTHORS: Garmata, V.A., Belyayev, A.lL

TITLE: Investigation of Electrode Processes in Electrolytic Refining
of Aluminum (Issledovaniye elektrodnykh protsessov pri elek-
troliticheskom rafinirovanii alyuminiya)

PERIODICAL: Sb. nauchn. tr. Mosk. in-t tsvetn. met. i zolota, 1957, Nr 27,
pp 193-214

ABSTRACT: A study is made of the relationship of electrode potentials to
current density, temperature, and melt composition in the case
of a chloride-fluoride electrolyte (E) (60% BaCl,, 23% A1F3.
17% NaF) and a pure fluoride E (48% AlFj3, 18% NaF, 18%
BaF,, 169, CaFZ). It is shown that the switching method of de-
termining potentials is not applicable to the study of this pro-
cess, in view of the comparatively small rate of increase in
electrode potentials, varying unevenly with cd when the current
is turned on, and also in relation to the rate of drop in elec-
trode potentials which undergoes very great and uneven changes

Card 1/2 after disconnection of the polarizing current. The use of a
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Investigation of Electrode Processes in Electrolytic Refining of Aluminum

magneto-optical oscilloscope to investigate high-speed electrode processes
is recommended. The cathodic and anodic current efficiency of either E is
studied. It is found that the current efficiency is 3-4% higher with pure
fluoride E, and therefore the latter is more desirable than the chloride-
fluoride type. The conclusion is drawn that contamination of the cathode
metal by Cu is attributable to the fact that the surface of the anode electrode
becomes low in Al, and this creates conditions favorable to Cu going into
the melt and being precipitated at the cathode. The study performed con-
firms the conclusion that the primary cathode process is the discharge of
Al”? jons.

N.P.
1. Aluminum-~Purification 2., Electrodes--Performance 3. Electrolytles--Properties |
4, Tlec rolyles--Chemical reactions

Card 2/2
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NOVIKOV, N.I.; BELTAYEY,.A.l.

hemical properties
Investigation of the physical and ¢ 0 no.11:46-53 K
for industrial aluminum electrolyzers, TSvet, met. 3 .(MIBA 10:11)

|57.

of electrolytes

(Xluminum--Blectrone tallurgy) (Blectrolytes)
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ZHUKOVSK1Y, Ye,I,, prof.; BELYAYBV, A.l., prof.; KUZNETSOV, S.I., dots,

N e W“"'
Concerning the review of the book by V,A, Mazel' "Alumina production,”
PSvet, met, 30 no,11:82 N '57, (MLRA 1071T)

1, Zaveduyushchiy kafedroy "Metallurgiya legkikh metallov"” Severo-
Kavkazskogo gorno-metallurgicheskogo instituta (for Znukovskiy). 2, Za-
veduyushchiy kafedroy "Metallurgiya legkikh metallov" Moskovskogo in-
atituta tsvetnykh metallov i zoleta im, M,I, Kalinina (for Balyayaev)}.
3, Zaveduyushchiy kafedroy "Metallurgiyn legkikh metallov" Uralt!skogo
politekhnicheskogo instituta im, S,M, Kirova (for Kuznetsov).

(Alumina) (Mazel!, V.A,)
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BRLYAYEV, A,.I,, professor.

Important contridbution to the utilization of natural resources of
our country; conbine treatment of nenhelines. Prirqda 46 no.h 4142
Je '57. {MLRA 10:7)

1. Moskovskly institut tsvetnykh metallov i zolota im. M.I, Zalinina.
(Neoheline)
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BELYATHV, A, 1.,

lz,\

Second World Metallurgioal Congress in Chicego, Bul TSIIN tsvet,

o s, (MIRK 11s4)
met, no,1334-35 !58 ( micago-)btan“rgy“'c“gre“")
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Tranclation from: Referativnyy zhurnal. Metallurgiya, 1959, Nr 1, p 58 (USSR)

AUTHORS: Belyayev, 4.1, Firsanova, L.A.
h/__h

TITLE: Refining of Aluminum by Distillation in Conjunction With Subhaloid
Compounds (Rafinirovaniye alyuminiya distillyatsiyey cherez
subgaloidnyye soyedineniya)

PERIODICAL: Izv. vyssh. uchebn. zavedeniy. Tsvetn. metallurgiya, 1958, Nr 1,
op 116-120

ABSTRAGT: The process of refining of Al by means of distillation {D) in conjunc-
tion with subfluoride and subchloride was investigated with the aid of
a laboratory vacuum device; the behavior of impurities was studied
concurrently. It was found that the behavior of the impurities is
identical during D of Al with either subfluoride or subchloride. 3i
and Fe may be present in the initial Al in significant quantities with-
out passing into the refined metal; Cu, Ti, and Mn pass into the
refined metal more readily, where Mg, Zn, and Ca pass into the
final metal so easily that their concentration in the initial Al must
be kept to & minimum. The purity of refined metal varies from

Card 1/2 99.8% Al, during D of Si-Al, to 99.999% Al during D of primary Al.
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